The distribution of [14C]-2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) and its effect on the vitamin A content in parenchymal and stellate cells of rat liver.
Isolated liver cells from male Sprague-Dawley rats given a single dose of [14C]-2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD; 10 micrograms, 0.9 microCi/kg body wt in corn oil, p.o.) or vehicle only were separated into parenchymal and nonparenchymal cell fractions 4 h, and 1, 4, 7, 25, 50, and 147 d after treatment. Vitamin A content and TCDD-derived radioactivity were estimated in the parenchymal cells and in the stellate cells, which were identified and quantified in these fractions. Similar levels of vitamin A (0.3 +/- 0.4 nmol per million cells or 0.5 +/- 0.7 mumol per liver; values are mean +/- SD for 56 rats) were found in parenchymal cells from both control and TCDD-treated rats. However, while the vitamin A content of stellate cells increased from 14 to 46 nmol per million cells (i.e., from 1.7 to 7.7 mumol per liver) in control rats over the course of the study, stellate cells from TCDD-exposed rats showed no increase in vitamin A level until at least 25 d after exposure and remained at a level about 30% below the controls thereafter. TCDD-derived radioactivity resided mainly in the parenchymal cell compartment, although stellate cells contained more radioactivity per cell. Most of the radioactivity in parenchymal cells was eliminated with a half-life of 13 d, whereas the remainder persisted with an elimination half-life of 70 d. The elimination half-life in stellate cells was estimated to be 52 d. Thus, TCDD inhibited storage of vitamin A in stellate cells until 60-90% of the TCDD-derived radioactivity had been eliminated from the liver.